Salmon growth hormone receptor: molecular cloning, ligand specificity, and response to fasting.
To better understand the role of growth hormone in regulating fish growth, the cDNA of growth hormone receptor (GHR) was cloned from the liver of masu salmon (Oncorhynchus masou) and characterized. The masu salmon GHR (msGHR) sequence revealed common features of a GHR, including a (Y/F)GEFS motif in the extracellular domain, a single transmembrane region, and Box 1 and Box 2 in the intracellular domain. However, the amino acid sequence identity was low (49%) compared to GHRs of other vertebrates including seven teleosts, and the putative msGHR protein lacked one pair of cysteine residues in the extracellular domain. To verify the identity of the msGHR, the recombinant protein of the extracellular domain was expressed with a histidine tag protein (His-msGHR-ECD), refolded and purified for analysis of its ligand specificity. In competition experiments, the specific binding between His-msGHR-ECD and radioiodine-labeled salmon GH was displaced completely by only salmon GH, and not by salmon prolactin or somatolactin. A real-time RT-PCR assay was used to measure salmon GHR mRNA in the liver of fed and fasted coho salmon (Oncorhynchus kisutch). The levels of hepatic GHR mRNA were lower in fasted fish compared to fed fish after 3 weeks, suggesting that GHR gene expression is reduced following a long-term fast. These results confirm the identity of the salmon GHR based on ligand specificity and response to fasting.